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Separation into genus and/or species:

Morphology: colony colour, size and conidia format, presence 
of sclerocia, microscopic characters. 

Physiology: growth temperature, water activity, resistance to 
chemical compounds. 

Quimio-taxonomy: production of extrolites (acids, mycotoxins 
and others).

Molecular techniques (DNA sequences, ITS region, b ïtubulin, 
fingerprints and others).
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Main genus of filamentous fungi in food

Aspergillus, Penicillium, Fusarium, and Alternaria are the 
principal genera concerning mycotoxins and widespread 
occurrence.

Aspergillus is the most common in the tropics and subtropics.

Penicillium is the most common in the temperate and polar 
regions, but certain species are also common in the tropics. 

Fusarium and Alternaria are common world-wide.



Penicillium toxins

Species Toxins

verrucosum, nordicum Ochratoxins

expansum Patulin

commune

camembertii
Cyclopiazonic acid

citrinum, verrucosum Citrinin

islandicum Islanditoxin

crustosum Penitrem A



Penicillium



Ochratoxin A producing Penicillia



Fungi producing patulin

Produced by Penicillium, Aspergillus, Byssochlamys 

Soluble in water 

Patulin can be present in apples, apple juice and products.

Penicillium expansum



Fusarium



Fusarium toxins

Species Toxins

graminearum,
Zearalenone

DON

nivale
Nivalenol

DON

equiseti
T-2 toxin

DAS

verticillioides

proliferatum
Fumonisins

sporotrichioides T-2 Toxin

culmorum



Fusarium verticillioides (F. moniliforme) and F. 
proliferatum.  

Main species: 

F. verticillioides is systemic in maize and is 
present in plants, even in healthy kernels.

Fumonisins are produced when drought stress 
or other unfavourable conditions disturb the 
balance between fungus and plant. 

Fusarium Producing Fumonisins 



Aspergillus 



Aspergillus 



Toxigenic Aspergillus

Aspergillus section Flavi (A. flavus group)

Aspergillus section Nigri (A. niger group)

Aspergillus section Circumdati (A. ochraceus group)

Aspergillus section Versicolores  (A. versicolor group)

Aspergilus section Clavati  (A. clavatus group)

Aspergillus section Fumigati  (A. fumigatus group)



Aflatoxin producing Aspergilli

Aspergillus flavus, A. parasiticus, A. nomius

Main species:

A bombycis, A pseudotamarii, A toxicarius, A 
parvisclerotigenus, A ochraceoroseus, A rambellii, 
Emericella astellata, E. venezuelensis. 

Other species: 



Species Heads Conidia Esclerotia Ocurrence Mycotoxins

Aspergillus flavus
Mostly 

biseriate

Spherical to ellipsoidal
Smooth to rough wall  Large, spherical

Tropics and 
subtropics

40% afla B

50% CPA

A parasiticus
Rarely 

biseriate
Spherical
Rough 

Large, spherical

(uncommon)

South America, 
USA, Australia

Nearly 100% afla  
B and G

A nomius
Mostly 

biseriate

Spherical to ellipsoidal 
Smooth to rough 

Small, 
Bullet shape

Brazil, USA, 
Thailand

Usually afla  
B and G

A bombycis
Mostly 

biseriate
Spherical to subspheroidal, 

Rough
Not reported Japan, Indonesia Afla B and G

A pseudotamarii Biseriate
Spherical to subspheroidal, 

Very rough
Large spherical Japan, Argentina Afla B, CPA

A toxicarus
Rarely 

biseriate
Spherical

Rough
Large, Spherical USA, Uganda Afla B and G

A parvisclerotigenus
Mostly

bisseriate
Spherical Small, 

Spherical
USA, Argentina, 
Japan, Nigeria

Afla B and G, CPA

A ochraceroseus Biseriate
Subspherical to 

ellipsoidal, smooth
Not reported Ivory Coast

Afla B, 
esterigmatocystin

A rambellii Biseriate Ellipsoidal, smooth Not reported Ivory Coast
Afla B,

Sterigmatocystin

Emericella astellata Biseriate
Spherical

Rough
Ascomata and hulle 

cells
Ecuador

Afla B,
Sterigmatocystin

E. venezuelensis Biseriate
Spherical 

Rough
Ascomata and hulle 

cells
Venezuela

Afla B,

Sterigmatocystin

Rough



Biodiversity of 

Aspergillus

section Flavi 

in brazil nuts



Biodiversity of Aspergillus section Flavi
isolated from brazil nuts


